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Morphological differentiation of Garra orientalis (Cyprinidae) among 
different geographical populations 
Xi YANG, Wei ZHOU”, Xu LI’, Qi-Sheng LI 


Southwest Forestry University, Key Laboratory of Forest Disaster Warning and Control in Yunnan Province, Kunming 650224, China 


Abstract: Morphological differences were found among specimens of Garra orientalis from Minjiang River, Pearl River, Red River 
and Hainan Island. To confirm whether the morphological differences among these geographical populations had reached the level of 
subspecies or species, seventy-two specimens of Garra orientalis were divided into four groups according to the four drainage areas 
stated above. Ten external morphological characteristics were observed. Thirteen frame characteristics and twenty-three general 
characteristics were measured and analyzed for multivariate morphometrics. In scatter plots of principal components, the specimens 
from Hainan Island were relatively concentrated on the scatter plots, but were not completely separated from the other three 
drainages. The samples from the other three drainages were completely mixed together. These results indicated that the specimens 
from the different drainages could not be distinguished by morphological comparison and morphometric analysis. Species or 
subspecies level differentiation of Garra orientalis among geographical populations could instead be studied by molecular biological 
methods in the future. 
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AR Ty 3&4, (Garra orientalis Nichols, 1925) Fl QUE SL fA. CG. bispinosa Zhang), HWE 
SK S ME A (Cypriniformes) DEL. (Cyprindae) Hý ADA AR TT ESR A. SAT. HF EE aE Py 
+ CLabeoninae), dgio TAE PAF Tk ABE AWOL FATA AR TT Sk fa, MEFR, R 
Fo Wuetal (1977) Heth Ay Ekat T TE A RR TEA ETT PRR EI AR Hr ak ff, KE, dX 
PLT. ELITRE Ba P HX ; Chu & Cui(1987,1989) —— £&it i BEES WE. HB, AR ATS AAU HI) 


T5 Jp T AE E SA OF eB JER BY 2p FR s HFT ERYL. £LTZK 2 AEE Ag Ay SH . 
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Zhang (2005) H, HA) B IN ZR TT Bk A 2 ^ IRI P Hb AS BAS EE EAM EG 
Be RUT ae 3k CG salweenica Hora & Mukerji), 2 AT AUR AA. Ho. BARRA 
TU D TR BESTE 2) f BJ UJ DY Ay P ARR LABS Sk A AL, HLF PHS TORTE RUN T.P HS] 
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PATRI EN RJ Eka, WMA HERSE TK AAS 
Kei 7a RAR TELA. FE, ANIA ACE 
AS Hp bi iad AF YE BY AST) Fg BE I 26 Ri ART SR 
ft fb AIBA Es AE SES ERRI Ek 
ft JE AL AN RA, RERNI AEKA Fd 
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ATWO SAS AIK AT. RE ZK A 
AYES PA EST] 12 RG, FE 72 Fe, MAREKI 
RAE PERIL Kr E SWFC CK DD. 





A. 

















zn 











^ 

























































































































































































NL 
EA 


"d 


Wr R 34 4 


TREM 13 “MEARS ARIE, ARPES RA 
HP E RON SEA s SB ES, FS EJ 
0.1 mm (Li et al, 2008; Min et al, 2009; Yang et al, 
2011). 

ESRA AL Clogl0) #6 Ja wE— 
ENI, WE BR RRR AE AR mY od Wr GR aM) CLi et 
al, 2008; Yang et al, 2011). -XEJX4) 43 Wr (principal 
component analysis) 7: SPSS13.0 for Windows E 
TR, TEAS 2) UT (factor analysis) P HERA E 
EON Bie ds ETT BRE TG AE 8, XE PER 7I 26 B E 
(covariance matrix) FIESC eI Cvarimax) W8) 





































































































































































































































































































ITR RE MA BUD, BORK ARR TA ATA. ME, CGETRTSODEA MTM Cscores) 
—JÀKA ASIE AMAIA 18) —2H, DBAS HBO A 
LE BOWLES VEU 3 BA 23 Br BOS FEE HP EAS TAIZ RR o 2d m 
= =A 
T RR AS TA AK Ae CEB A E AS RU TE LP PE AS 
Ff Fe FE AS ET oh AT 2 Ao) FITE TBS ELLER 
FAS IE AVES Zt PARP IE SE. Df E JE AS RESI A JU 4» /K RAY Zi 27 58 Sk f PR PS E AS DUE CE RR Gk 
Ak ri CALL) Ja, EM DUANE, WES 2530, ACRE Kopin CR 2). 
#1 WX 
Table1 Information on the examined specimens 
AS KA RR PAE AS KA KRA AS at 
Group Drainage Sampling localities Number Group Drainage Sampling localities Number 
ae AE Et 5 p uiz 9 
1 aT. = 
Tia ££ PP 2 - Die ele nea 3 
J 3 WT 
Eo Kn. 3 BERE BN 1 
IAA 4 KI ad 2 
2 ARNI 
XC ILU ASIE 1 . TER AW XC 35 
4 ERE NY . 
TONE ier 1 AER A> AIK 9 6 
Frit Total 72 
R2 AKAD BASHA LR 
Table2 Morphological comparisons for Garra orientalis from different rivers 
RIE Zr FIL BITTE. FPA P 
Character Red River Pearl River Minjiang River Hainan Island 
W]WBJEAXN Shape of snout Pi pt Pi pt Pj pt Pj pti 
MMR Lateral line scales 32-34 32 32 32-34 
16557 HBA Dorsal-fin branched rays 8 8 8 8 
AE SA Anal-fin branched rays 5 5 5 5 
EB HRA Pelvic-fin branched rays 8 8 8 8 
Ee te AK Caudal-fin branched rays — 17 17 17 17 
Z Forehead proboscis BIE 3 x Wu: 3 x BIB 3 X BIB 3 X 
YKE Tubercles Wy. oc. HAUS QNS] Win WR Sn AO. WRAS m WO. SP 
42) P3 0013543 43 4f Aa Ai SYA aA 
j FP R [A . Y te 55 rp e pg Jo : wer : $ 
RORAIAUA MIRARI BIER: Shape ae et sev te ES NTU MERGE HORIS E HORS A 
consed FSC : Dh Ta] DA Bee BF 
s pa Ka 
SIKE Pelvic-fin length makona PAR NOGSIDI ogag per ON SUSI 
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Figure 1 Frame character of Garra orientalis 
Ai Mp B: WARG C. MMB; D. WIERA E: MSMR AL ME 











EAT EWU AIR RY RIT 
RANGER, ANHELE LTE AERE SEA. 
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F: ICT; G: BRRR H: EE PARS EE DR. 
A: snout tip; B: dorsal-fin origin; C: pectoral-fin origin; D: insertion of 


dorsal-fin base; E: pelvic-fin origin; F: anus; G: anal-fin origin; H: lower ZU 
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margin of caudal-fin; I: upper margin of caudal-fin. 


BU BI 











IIIR 








PEE (K2). 


RI AISDKAZRZ 8388 E BY 


Table3 Principal components analysis of Garra orientalis from different drainages 
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f JE AS HRD 


SRAM, MZE CPCI, PC2 K PC3) 
HITTER) FIA 28.3696. 24.2899 1 18.18%, BAR 
TARA 70.82% (43). PCI FE 3 P fifi 





0.7 WEIS, PC2 ##7E—*, PC3 E. HERA AK 
"P, (AA ES HA 3 SK 
RELA, HE 3 Ak AAEM BOS AE 
































" Xu MAR 
HE . Result of analysis 
Characteristics 

PCI PC2 PC3 

ZK Total length 0.573 0.469 0.388 
AR Standard length 0.615 0.482 0.365 
PATE Body depth 0.637 0.408 0.459 
SK Head length 0.485 0.523 0.525 
Skint Head depth 0.451 0.575 0.439 
WK Snout length 0.465 0.487 0.603 
3L ss Head width 0.425 0.627 0.420 
RE Eye diameter 0.527 0.613 0.355 
I TRI ERE Interorbital width 0.641 0.276 0.576 
KEAK Head length after eyes 0.740 0.358 0.397 
Wi dst o Disc width 0.360 0.702 0.410 
WEK Disc length 0.448 0.699 0.301 
ji fi Pectoral-fin length 0.529 0.479 0.431 
as Pelvic-fin length 0.541 0.535 0.357 
TEREK Dorsal-fin base length 0.433 0.561 0.442 
EWK Length of caudal-peduncle 0.772 0.326 0.284 
EIT Depth of caudal-peduncle 0.591 0.426 0.448 
HK Dorsal-fin length 0.487 0.400 0.524 
BH Anal-fin length 0.486 0.469 0.427 
HiK Caudal-fin length 0.336 0.436 0.415 
RK Forehead proboscis length 0.611 0.421 0.471 
BIE o Forehead proboscis width 0.366 0.369 0.697 
Plea Dorsal-fin base length 0.433 0.561 0.442 
Hig e R EEE eR Distance from dorsal-fin origin to anal-fin origin 0.507 0.294 0.355 
V Ed rx — E E ex Distance from pelvic-fin origin to anal-fin origin 0.489 0.524 0.323 
ie eS — We i bo n Distance from dorsal-fin origin to pelvic-fin origin 0.634 0.473 0.404 
Tite — Fee eee Distance from insertion of dorsal-fin base to caudal-fin base 0.755 0.353 0.215 
(aig ex — HET] Distance from pelvic-fin origin to anus 0.513 0.521 0.266 
AE] — ig xx Distance from anus to anal-fin origin 0.254 0.366 0.240 
WW Je ERE Distance from snout tip to end of disc 0.443 0.564 0.547 
17] — f g Ea eas ER Distance from snout tip to pectoral-fin origin 0.429 0.549 0.535 
W—F fib ko pex YR. Distance from snout tip to dorsal-fin origin 0.542 0.532 0.438 
1J— i fe EG E ERE Distance from snout tip to pelvic-fin origin 0.510 0.548 0.413 
Wy — E; 68 EG jx ER Distance from snout tip to anal-fin origin 0.512 0.528 0.392 
Vi] i ex — F EEE AE Distance from pectoral-fin origin to dorsal-fin origin 0.571 0.518 0.390 
Vig ttis ex E E Distance from pectoral-fin origin to pelvic-fin origin 0.506 0.550 0.326 
WRR Variance (96) 28.360 24.281 18.179 
BRIR Cumulative (90) 28.360 52.641 70.820 
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Figure2 Scatter plots of Garra orientalis principal components from different drainages 
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PBS, MERCER. REEFS AY AE 
HERPES. MERR TH] RE HEA VILUICER GA 
o. Alt, SHUT A VERTED PE, fü 
EENKEER. FEE, WIAR 4S 
TK RAR TT SK AB VLA A HS ECB IC We Ze Fo DA 
JW, APA PUSS Z2; EREA A eA, H. 
T d) PEACE RTL Je BER IE FFE LEM o 
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